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Tém tit: Nghién ciru gidi thigu hién trang cac duw an xdy dung tuyén dwong giao thong két hop voi h¢
théng dé song dé phat trién ha tang thuy loi - giao thong bén viing, tuy nhién khi két hop cdc tuyén dwong
giao thong trén dinh deé hodc co dé thi nhiéu hé théng dé da xdy ra cdc sw ¢ hw hong nhue lim, nitt meit
deé, truot va st mdi dé trong do su co  chiém ty 1¢ 16m la lin va mirt. Bai bdo dé xdy dung bdi todn tinh lin
c6 két, kiém tra on dinh tuyén duwong giao thong va cong trinh phy tro' tai co' cua dé song. Ung dung mé
hinh bai todn, két hop vi cdc s6 lieu thu thap duwoc tie tuyen duwong ven dé ta song Cdam doan di qua tinh
Hai Phong, nghién cuu da kzem tra on dinh tuwong chan dat tiép giap dwong tai mot doan tuwong dai dién,
kiém tra mirc an todn ciia nén ddp (on dinh trueot taluy va lin troi nen dwong) va tinh mirc hin co ) két nén
deomg tai cde mdt cdt dai dién cho 6.63km dwong dé, tir dé dé xuat gidi phdp dimg bac tham dimg két
hop rai vai dia ky thudt gia curong dé dam bao an toan trén toan tuyen duwong ven de.

Tir khoa: Chiéu cao phong lin, lin cé két, xir Iy nén dat yéu, lin tréi nén ddp, dwong ven dé

Summary: This study presents the current status of road construction projects combined with river
dike systems for the sustainable development of irrigation and transportation infrastructure.
However, when roads are integrated on the dike crest or base, many dike systems have experienced
damage such as subsidence, surface cracking, sliding, and slope erosion, with subsidence and
cracking being the most common incidents. The paper develops a calculation of consolidation
settlement and checks the stability of the road and auxiliary structures at the base of the river dike.
Applying a problem-solving model, combined with data collected from the left bank embankment
road section of the Cam river passing through Hai Phong province, the study checked the stability of
the retaining wall adjacent to the road at a representative section, checked the safety level of the
embankment (slope sliding stability and roadbed settlement), and calculated the consolidation
settlement level of the roadbed at representative cross-sections for 6.63km of the embankment road.
Based on this, the solution was proposed using vertical drainage wicks combined with geotextile
reinforcement to ensure safety along the entire embankment road.

Keywords: Settlement room height, consolidation settlement, weak soil treatment, embankment
settlement and heave, riverside roads.

1. PAT VAN PE chdng lut bio, ctru ho dé va giao thuong giira
cac vung. Hién nay, xu huéng phat trién ha
tang thuy loi - giao thong bén viing dang duoc
nhiéu dy 4n hudng t6i, c6 thé ké t6i: Dy an
nang cip 16,611km mat dé séng Hong nim

Phat trién céc tuyén duong giao thong trén hé
thong dé s€ thuan loi cho cong tac phong

Ngay nhan bai: 26/12/2025 2024, voi viée cai tao md rong duong giao
Ngay thong qua phan bién: 13/01/2026 thong tir 6m thanh 9m, tuyén duong dé két hop
Ngay duyét dang: 10/02/2026 giao thong di qua 6 x4, thi tran cua huyén Phu
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Xuyén (cii) v6i nhiém vu dam an toan dé diéu,
phuc vu cong tac phong, chdng thién tai, két
nbi dong bd cac tuyén duong trong khu vuc,
tao mang ludi giao thong thuan loi thic day
phat trién kinh t& x4 hoi trén dia ban huyén:
Du 4n du 4n nang cip tuyén dé ta, hitu séng
Tra Ly nim 2025, tuyén dé két hop duong
giao thong nay khong chi bdo dam an toan
phong chéng Iyt bio ma con hinh thanh tuyén
giao thong ven song, phuc vu hiéu qua cong
tac kiém tra, ctru hd, ctru nan, gop phén thac
day phat trién kinh té xa hoi, tao diém nhéan
kién truc trong khong gian d6 thi va nong thon
cua tinh Hung Yén [1].

Khi két hop cac tuyén duong giao thong trén
dinh dé hodc co dé thi nhiéu hé théng dé da
xay ra cac su ¢d hu hong nhu lun, nat mat deé,
trugt va sat mai dé. Cac so lidu théng ké tai 19
tinh c6 dé két hop 1am duong giao thong cho
thay tbc d6 hu hong do lun nit mat dé dién ra
rat nhanh ké tir sau nim 2010 dén nay va hién
tugng nay chiém dén 18,6 % chi dung sau
nguyén nhan tham va sat mai [2]. Nam 2016,
do dia chat nén dé yéu, nén dudng khong du
do chat, rung dong 16n khi xe cd luu thong dac
biét 1a xe qua tai dan dén sy ¢ lun nit mat dé
Ta Hong doan Km 814700 - Km 82+050 tinh
Hung Yén [2]. Nam 2024, do anh hudng cua
con bdo sb 3 voi cac tran mua 16n kéo dai,
hién trang mat cit dé chua hoan chinh, mai dé
dbc, chénh cao gitta mat dé va chan dé 1on,
chan dé van con nhiéu hd va ao di lam cho
tuyén dé ta Pay dia ban quian Ha Pong duogc
két hop lam duong giao thong di bi lun sut
nghiém trong tai 3 vi tri (K21+380 - K21+400,
tor K21+170 - K21+210 va tr K22+300 -
K22+335) ¢6 nguy co mat an toan giao thong
[1]. Nam 2025, tuyén dé Hiru Cau doan tir
K25+630 - K25+680 va dé hitu Hong doan tir
K33+200-K33+800 da bi lun va nut mat de,
day 1a 2 tuyén dé két hop lam duong giao
thong nén nén c6 luu luong giao thong 1om,
phuong tién di lai nhiéu, tuyen dé nhiéu nam
chua duoc dau tu, nang cap tai trong phii hop
voi thue té, két hop voi1 cac tran mua lam dat
bi bdo hoa, giam kha ning khang cit cua dat
dan dén su b [1].

Nhu vay can thiét phai c6 cac giai phap dam
bao an toan cho tuyén dé két hop lam dudng
giao thong nhu gia ¢b nén, sira chira bang vat
liéu chuyén dung va quan 1y tai trong phuong
tién. D c6 nhiéu giai phap xtr Iy nén dat yéu
duogc tng dung dé xay dung duong giao thong
ven dé song va thuong lya chon theo nguyén
tic uu tien cac giai phap theo thir tu: ddp timg
16p cho co két, bac thim, giéng cat, bé phan
ap, thay nén dat yéu va giai phap tham khao
trong nhiing truong hop dac biét. Nghién cuu
xdy dyng bai toan tinh 1Gn va kiém tra on dinh
tuyén duong giao thong trén co dé lam co s
danh gia an toan vé muc lGn, 6n dinh nén
duong va cong trinh phy trg cho tuyén dudng
giao thong ven dé ta song Cam va kién nghi
céc giai phap xtr Iy nén phu hop vé6i hién trang
xay dung.

2. NGHIEN CUU VE LUN CO KET VA
KIEM TRA ON PINH TUYEN PUONG
GIAO THONG TAI CO CUA Pk SONG

Bai toan: Tinh toan lin va kiém tra on dinh
tuyén dudng ven dé song co chiéu cao Hi trén
nén dat yéu chiéu day Hx khi biét: cac thong so
ky thuat, cac chi tiéu co 1y cua dat dap, nén
dap va chiu anh huong cua céc cong trinh phu
trg trén dé.
2.1 Chiéu cao phong lin ciia tuyén duwdng
Hr va d¢ Iin co ket Sc
(1) Gia thiét cac gia tri chidu cao nén dip co
ké dén phong lun: Hy, Ho, ...Hr (Hi, Ho, ...Hr
> H).
(2) Tinh d6 lan cb két cua nén dip (Sc) theo
phuong phép phan tang [3].

} (1)

n ]’l i

S. = C..lo —+C lo
¢ ; l+e, ( s 2=

- hi, €oi, Ce, Cr 14n luot 13 chiéu day 16p dét tinh

Iun thir 1 (c6 n 16p dat nén), do rong ban dau,

chi s0 nén lin cua 16p dat i va chi s6 nd cta

vz pz

16p dat I; o, - ap luc tién cd két 16p dat thu i;

- o'+ 14 ing suét nén trung binh c6 hiéu thing
dung (tinh tai trung tim ctia mdi 16p dét nén);
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+ Tai 16p dat nén tht n, tr trén xudng:
h n—1

U\ilz :_n'(ysatn _yn)+zhi‘(7/sati _}/n)

) Z (2)

Trong d6: hy 1a chiéu day 16p dat nén thir n;
Yeurn - dung trong bdo hoa cua 16p dit nén thu

n; }, : dung trong cua nudc.

- (72 . 4p luc thing dimg (Ung sudt nén) do tai

trong ngodi gy ra & trung tm cua cac 16p dét yéu:
3)

Trong d6: I 1a hé s6 anh huong dén tng suit &
giita mdi 16p dét nén (chiéu sau hi) duoc xac
dinh theo toan dd Osterberg g voi ty 5O a/hi,
b/h; cia mdi 16p (b: nira chiéu rong dinh nén
dap; b: chiéu rong mai taluy).

o, = [i'ysati'HR

(3) V& trén ciing mot biéu do:
- Buong cong S = f(Hr) (dudng 2);

- Puong thang biéu thi su thay doi cua hiéu sb
(Hr-H) theo Hr (dudng 1)

- Giao diém cua 2 dudng ndy ha xudng truc
hoanh 1a gia tri Hr chiéu cao phong lin dé cho
lac két thic lun cao do cua dinh nén dip bang
cao do thiét ké [4].

S | Hy-H

®
@

H

X} = = = =

0

Hinh 1: So dé xdc dinh chiéu cao phong lin
cua nén dap [4]

(4) Tinh d6 lun cb két S Gmg voi chiéu cao
phong lin Hy vira tim duoc, cac tinh todn nhu
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trong budc (2).

5) Kiém tra mirc lun ctia nén dip theo do lun
c0 két cho phép con lai [Sc]

- Néu Sc<=[Sc], co thé dip truc tiép trén nén
dat yéu;

- Néu S¢> [Sc], can c6 giai phap xir Iy nén dat
yeu dé gidm do Iun du con lai.

Trong ca hai truong hop déu phai kif;:m tra 6n
dinh tuyén duong ven dé (muyc 2.2) d€ lwa chon
ké hoach xay dung va giai phap xir [y nén.

2.2. Kiém tra on dinh tuyén dwong ven dé song

Duong giao théng dugc xay dung ven dé song
(trén co d€), ngoai viéc dam bao 6n dinh nén dip
(lon troi nén dudng, truot mai taluy nén dudng),
tuyén dé song va cong trinh trén dé (giap tuyén
dudng) ciing phai 6n dinh dé khong anh huong
dén an toan cta tuyén dudng.

2.2.1 On dinh lin tréi nén dip g, = N..C,
(4); Trong do: Nc: hé s6 chiu tai phu thudc
vao ty so B/Hn; B la chiéu rong trung binh cua
trac ngang khéi dat dap; H, 1a chiéu day cua
1op dat yéu (phwong phip Mandel va
Salencon); Cy: luc dinh don vi cua dat nén.

- Méng hinh bang véi chiéu rong B (diém giita
ctia hai taluy) chiu tai trong ctia nén dap, tai
trong tac dung 1én nén dép: q,=y,,-H r (5)[5]

Trong d6: Hr chiéu cao ctia nén dip (da ké dén
phong lin); yw dung trong tu nhién cua nén dap.

- Hé s6 an toan lun troi £ =

qmaXZ F
p [7] (6)

Trong do: [F]: hé sO an toan cho phép khong
xay ra lun troi [5].

On dinh trwot siu nén dip theo phwong
phap Bishop
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m 1

i=1

(cb, +(W,—u,b,).tan (p)(

K — at

tana,.tan
1+"(pj.cosan

>[K,] )

(iWn.sin anj
i=l

Trong do: Ko Wosthy» €005 1 hé sé an
toan truot sau, trong luong thoi dat, ap luc
nudce 16 rong, lyc dinh don vi, géc ndi ma sat,
goc theo phuong ngang va phuong cung truot,
bé rong cua thoi dat; [Ka]: hé sd an toan cho
phép ctia nén dap.

2.2.3. On dinh twong chin dit than dé

- On dinh truot phang: K, :M (8);
2.0

Trong d6: £G-tong tat ca cac luc theo phuong

vudng goéc voi mit truot; Q- tong tat ca cac

luc theo phuong song song véi mat truot; A-

dién tich mat truot; f, C- hé sb ma sat va luc

dinh don vi tai mat truot [6].

M,
- On dinh lat tai mép chan tuong: K, = %M

(9); Trong do: ZM ., tong md men chéng lat;

ZMgl : tong md men gay 14t [6].

3. DPANH GIA AN TOAN TUYEN DUONG
VEN DE TA SONG CAM VA KIEN NGHI
GIAI PHAP XU LY NEN PUONG

3.1. Quy mé tuyén duwong thiét ké

Tuyén duong giao thong la co dé phia dong
cta tuyén dé ta song Cam tir Km25+000 dén
Km31+630 chay qua huyén Thiy Nguyén (ct)

thanh phd Hai Phong, tuyén dé két hop lam
duong dai 6.63km. Cong trinh c6 nhi€ém vu:

phong chéng bio 1ii, ting ning lyc giao thong,
tao diéu kién khai thac, st dung quy dat ven
song phia ngoai dé hién tai lam duodng giao
thong dé phat trién d6 thi va kinh té xa hoi.
Theo tiéu chuén phan cip cua cong trinh thuy
loi va cong trinh giao thong: tuyén dé 1a cong
trinh cép III, tuyén duong (co d€) 1a cong trinh
cap II; cac thong sb k¥ thuat cua tuyén dé va
duong giao thong nhu sau [7]:

- Cao trinh dinh dé +5,0m, rong 5m, mai dé
thuong luu trdng c¢6 chdng x6i v6i hé sé mai
m=3; tudng chan trong luc phia trong (tiép giap
tuyén duong giao thong) bang bé tong cot thép
M300, tudng cao 3.5m (ké ca day mong) c6 cao
trinh dinh+4,6m, mai déc tir dinh dé xudng dinh
trong m=1, gia co cau kién bé tong luc lang
rong trong co, gia cb nén day tuong bang coc bé
tong cbt thép du tmg luc, chong thim dudi day
tuong bang hang ctr thép.

- Co dé phia dong két hop lam dudng giao
thong c6 toc do thiét ké Va=50 km/h véi 4 lan
xe co gio1 va 2 lan xe thd so; cao do trac doc
toan tuyén +2.6; mit cit ngang rong 30m goém
he duong 2x5m, dan ranh 2x0.3m; dai an toan
gitta 2x0.25m; lan xe thé so 2x1.7m; mat
duong 2x(2x3.5)m va dai phan céach gitia
1.5m; két cau mit dtr(mg béng bé tong nhua
duong co mong gia co cap phdi da dim; mai
ha lwu m=3, trdong co chong x6i; bd tri hé
thong thoat nude, dién chiéu sdng, cdy xanh,
bién bao giao thong trén tuyén.
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Hinh 2: Mét phwong dn thiét ké mdt cdt ngang dwong dé giao thong két hop [7]

3.2. Kiém tra on dinh va tinh lin cho
tuyen duwong

3.21. Kiém tra on dinh twong chin dit ven
duwong giao thong

Tinh on dinh truot phang tai mong tuong va
lat quanh mep chén tuong phia duong giao
théng cho tudng chin dat bang BTTL, cac
tinh toan v&i bai toan phang co cac thong sb
ky thuat gém H=3.5m; b=3.4; a=0.8m;
d=0.8m; L;=0.8m; L,=1.5m; c¢=0.8, dung
trong bé tong y = 2.4(T/m?) [7]. So d6 ngoai
luc nhu hinh 3, céc tinh toan on dinh tuong
trong giai doan thi cong c6 xe may chay trén

W:
Cpe BICT a) dhg i
(el 68t irong il 5 e thee)

TALUY

dinh dé.
§Th® d
= 0
- | E2
- =1 P3
§ ®’fi’ [P1 [ E1 I—
| ! iPs 1
Es | P2 | R
A B

Hinh 3: Twong chdn dat tiép gidp
tuyen duwong giao thong

Bang 1: Két qua tinh 6n dinh twong chin dat ven duwdng giao thong

Thong sb Ky hiéu Gia tri Thong sd Ky hiéu | Gia tri
Trong lugng than tudng | A =F.7 (M 5.832 x1(m) 1.2
Trong lugng ban da
; gong Y B =F,,(T) Canh tay don tir cac | Xo(m) 1.7
tuong 6.528 .
Lz ll_IC Pl, Pz, P3, P4 dén
Trong lugng khoi dat sau P, =F,y,(T) diém A theo phuong | x3(m) 25
lung tudng 10.692
— ngang
Trong lugng khoi dat
-, & ‘. & B=F.y, (T) X4(1’1’1) 0.4
trude tuong 1.536
Ap lyc dét cha dong ¢ 1 T
puedatchudong @ Elzgtgz(%"—%jﬂz 7, D 378 | ]y |17
lung tuong Canh tay don tir cac
) . , 2, (T lyc Ei, Ez, E; dén dé
Ap lyc dét do xe thi cong | £: =HqK =Hq1g’ [45" —7“’]( ) | s.0s b | oyam) | 175
moéng theo phuong
I A . A r 1 I
Ap luc dat bi dong trudc E = Etgz (450 +%)-(C+d)2-7d (T) 444 ding y3(m) 0.53
chan tuong
o Dién tich khoi dét lung
Dién tich than tuong Fi(m?) 2.43 . F3(m?) 4.46
tuong
Dién tich ban day tudng Fa(m?) 2.72 |Dién tich khéi dit phia| Fa(m?) 0.64
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Thong ) Ky higu Gia tri Thong sb Ky hiéu | Gia tri
dudng giao thong
Dién tich mat truot Ft (m?) 3.4 |Luc dinh trén mat trugt| Ft.C (T) 7.24
H¢ s6 an toan chong
Ktr 4.43
trugt
H¢ s6 an toan chong lat Ki 3.61
Tuong chan dat 1a cong trinh cap I ¢6 Ke= | 4 | Gécma | or0d | 15°08 | 15°7 30
4.43> [Ki] =1.09 va Ki = 3.61>[Ki] =1.09. Vi sat trong 9) ' 0
cac s liéu thu thap dwoc va so sanh véi cac 5 L Cv
tinh toan trong bang 1, thay rang tuong chan He SO (104 | 614 | 538
dat 1am viéc an toan khong bi truot va khong ket cm?¥s)
bi lat, khong anh hudng dén an toan tuyen 6 | Chisd nén
d Lz Ce 0.300 | 0.354
uong giao thong. c0 két
, , , A R . A \ 7 Chi Az
3.2.2. Tinh todn lun va on dinh nén duong 1 150 nen C, 0054 | 0064
ai

Can cr vao diéu kién: dja hinh, dia chét, cac
dang mit cat dién hinh cta duong giao thong
két hop, chia tuyén duong ven dé ta song
Cam dai 6630m thanh 11 doan va c¢6 11 mat
cit dai dién, mdi doan co: bé rong nén dudng
B =30m, chiéu cao nén duong thlet ké (Hu),
hé s6 mai taluy m = 3; chiéu sau nén dat yéu
gdm 16p 2 va 16p 3 (T,) thay d6i tir 20m dén
30m. Céc chi tiéu co 1y tinh toan on dinh ta
luy va nén duong, tinh lun tuyén dudng nhu
bang 2.
Bang 2: Cac chi tiéu co 1y ciia cac 16p dit
nén duong va dit dip dwong [7]

-0 — op3 dap 3

B cao

a0 | | | | | | | | | | | |
30 35 20 A5 -6 5 0 05 1| 15 20 B 30
Khoang cach

Hinh 4: Kiém tra 6n dinh truot taluy tai MC3 [7]

V6&i moi mat cat dai dién: tinh do lan cb két Sc

Ky Lép B’éit tai tim duong va tim dugc f:}liéu cao phong lun
TT | Chitiéu I Lép 2 dap Hg, duong duoc dap truc ti€p trén nén dat yéu
hiéu 3 o 2 x A . A
duong | theo 1 giai doan (dap 1 lan dén Hy). Céc két
1 | Dordng e | 1406 | 1.144 | 033 | qua tinh d6 lan cb két Sc tai vi tri tim duong
2 Dung cho mit cit MC3 nhu bang 3, cac tinh toan tai
trong tu (T}//;P) 1.68 | 1.79 | 1.85 11 mit cit duoc tong hop trong bang 4.
nhién
3| Luedinh ) C 18 | 231 | 253
donvi | (T/m?) '
Bang 3: Két qua tinh lan ¢b két tai tim dwong giao thong ciia mit cit MC3
‘ i i i
ol 21 M e o | 2 | 0 | Y % el | T %S
(m) | (m) | (m) (T/m3) | (T/m2) (T/m2) | (T/m2) | (m)
1 0.5 1 292 ] 30 0.5 1 1.68 0.84 |1.406] 0.3 [0.054] 5.2 8.99 10.0523
2 |15 1]972]10] 05| 1 | 068 | 202 [1.406] 0.3 [0.054] 52 | 8.99 |0.0498
2511 | 583 ] 6 0.5 1 0.68 2.70 |1.406] 0.3 [0.054] 5.2 8.99 10.0503
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2 4 3.5 1 1417 ] 43 0.5 1 0.68 3.38 |1.406| 0.3 |0.054] 5.2 8.99 10.0511
2 5 45 11 1324|133 ] 05 1 0.68 4.06 [1.406] 0.3 |0.054] 5.2 8.99 10.0522
2 6 5.5 1 | 2.65] 2.7 [0.495]0.990| 0.68 4.74 11.406| 0.3 |0.054] 5.2 8.90 [0.0531
2 7 6.5 1 | 224 ] 23 ]0.495(0.990| 0.68 542 |1.406| 0.3 |0.054| 5.42 8.90 [0.0526
3 8 75 |1 [ 194 2 ]0.4950.990] 0.79 6.16 |1.144|0.354]0.064| 7.58 8.90 [0.0519
3 9 8.5 1 | 1.72 ] 1.8 | 0.495(0.990| 0.79 3.23 |1.144|0.354]0.064| 7.58 8.90 [0.0448
3 10 | 95 | 1 | 1.53 | 1.6 |10.495]0.990| 0.79 7.74 11.144|0.354]0.064| 7.74 8.90 [0.0549
3 11 1105 1 | 1.39 | 1.4 ]10.490[0.980| 0.79 8.53 |1.144|0.354]0.064| 8.53 8.81 [0.0509
3 12 | 115 1 | 1.27 | 1.3 10490 [0.980] 0.79 9.32 |1.144]0.354[0.064| 9.32 8.81 [0.0477
3 13 125 1 | 1.17 | 1.2 10490 [0.980| 0.79 | 10.11 |1.144|0.354]0.064| 10.11 | 8.81 [0.0450
3 14 | 135 1 [ 1.08 | 1.1 {0.490 [0.980] 0.79 | 10.90 |1.144]10.354]10.064| 10.90 | 8.81 |0.0425
3 15 [ 145 1 | 1.01 1 1049010980 0.79 | 11.69 |1.144]0.354[0.064| 11.69 | 8.81 [0.0403
3 16 | 155 1 | 0.94 1 104850970 0.79 | 12.48 [1.144[0.354]0.064| 12.48 | 8.72 ]0.0380
3 17 1165 1 | 0.88 | 09 |0485]0.970| 0.79 | 13.27 |1.144]0.354|0.064| 13.27 | 8.72 ]0.0362
3 18 | 17.5] 1 [ 0.83 | 0.9 {0.485[0.970|] 0.79 | 14.06 [1.144]0.354|0.064| 14.06 | 8.72 ]0.0346
3 19 1185 1 [ 079 | 0.8 {0.485(0.970| 0.79 | 14.85 |1.144]0.354[0.064| 14.85 | 8.72 ]0.0331
3 1201195 1 ]075] 0.8 10.482[0964| 0.79 | 15.64 |1.144]10.354/0.064| 15.64 | 8.67 ]0.0316
S¢=0.91m
Bang 4: Két qua tinh dd lun ciia tuyén dwong khi chua xir 1y nén
Doan | Mit cét T, T3 Hi He Kat [K] Fu [F] Sc(m) | [Sc]
1 MCl1 154 158 1.7 2.47 1.65 1.4 1.62 1.5 0.64 0.4
2 MC2 13.5] 17.0] 2.9 | 4.09 1.45 1.4 1.57 1.5 0.99 0.4
3 MC3 75| 125] 4.2 4.86 | 1.144 1.4 1.33 1.5 0.91 0.4
4 MC4 165 13.5] 3.7 | 459 | 1.176 | 14 1.37 1.5 1.12 0.4
5 MC5 127 148 | 3.2 4.3 1.195 | 14 1.44 1.5 0.91 0.4
6 MC6 143 | 132 | 3.6 4.87 | 1.200 1.4 1.32 1.5 1.06 0.4
7 MC7 10.5 9.7 3.5 | 449 | 1.201 1.4 1.47 1.5 0.83 0.4
8 MCS8 128 | 152 ] 2.8 3.87 1.45 1.4 1.58 1.5 0.89 0.4
9 MC9 122 158 ] 23 3.29 1.47 1.4 1.7 1.5 0.83 0.4
10 MCI10 13.5| 10.7] 2.6 3.47 1.49 1.4 1.65 1.5 0.73 0.4
11 MCl11 159 | 13.6| 4.6 5.1 1.081 1.4 1.25 1.5 1.19 0.4

Theo TCCS41: 2022/TCDBVN: H¢ s6 an toan
6n dinh mai taluy khi dwa vao sir dung 1a K=
1.4; Puong c6 téc do thiét ké <=60 km/h nén
doan nén dudng thong thudng co d6 lan cd két
cho phép con lai Sc <40 cm. Hé sb an toan lun
trdi nén duong ldy theo kinh nghiém: [F] =1.5.
Nhin xét cac két qua tinh lin va 6n dinh
trong bang tinh 3 va 4:

- Cac mit cat MC1, MC2, MC8, MC9, MC10
dai dién cho 5 doan c6 hé s6 an toan trugt mai
ta luy 1a Ko > 1.4 va hé s6 lan troi Fie > 1.5,
nén duong 6n dinh khi ddp 1 giai doan dén
chiéu cao phong lun Hr.

- Céc mit cit con lai c6 Ku<=1.2 va F < 1.5, nén
dudng c6 kha nang bi mét 6n dinh truot mai va bi
Ian troi khi dép 1 giai doan dén Hy, do vdy can co
bién phép xur ly khi xay dung.

- Do lan ¢b két Sc cna 11 mit cit nén dudng
thay d6i kha 16n tir 0.64m dén 1.19m va déu
1én hon d6 lun cb két cho phép [Sc] = 0.4m,
do vay can ap dung céc giai phap xir Iy nén dé
d6 1an con lai dam béo theo dung yéu cau.

Vi cac s lidu thu thap duoc, thong qua céc
tinh toan thay rang: can thiét phai c6 cac giai
phap xtr 1y nén dudng dé dam bao cac yéu cau
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vé on dinh trugt mai nén, on dinh lun trdi va
dap ng cac yéu cau vé d6 lan co két Sc.

3.3 D¢ xuit giai phap xir Iy nén duong ven
deé song

Chiéu cao dip phong lin trung binh cua tuyén
duong 4.1m, cuc bd c6 mot doan cao 5.1m,
chidu sau nén dat yéu thay d6i tir 20m dén
30m nén kién nghi xtr Iy nén dat yéu bang bién
phap gia ting ¢d két nhu: bic thim (PVD),
giéng cat va hut chan khong.

Sau khi phan tich uvu, nhuogc diém, kha nang
ing dung, thoi gian cb két va chi phi xay dung
nén duong, thdy rang giai phap PVD la phu
hop d01 v6i khu vire ¢6 nén dip thap béac thim
dugc cam nhu nhimg duong thim dung; co
nhiéu wu diém nhu sin c¢6 do ché tao duoc, it
x40 dong khi cim, it kha ning bi cit dong
thim va nhiéu kinh nghiém thi cong; thoi gian
cd két 1au; chi phi thip; tuy vay PVD c¢6 nhugc
diém 1a c6 kha nang bi uén khi lan 16n hodc
trong 10p dat yéu sau va kha ning chdng truot
clia mai taluy thap.

Do vay, nghién ctru so bo dé xuit giai phap
bac tham dung dé xur Iy nén duong va két hop
rai vai dija k¥ thuét gia cuong dé chong truot:
chiéu sau xur 1y bang bic tham 1a 20m, bac
thim duoc bd tri theo hinh vudng khoang cach
tir 1.1 dén 1.2m.

TAI LIEU THAM KHAO

Hinh 5: So' do6 bé tri mang ludi bdc tham
) hinh vuong [3]
4. KET LUAN

Bai bao gidi thiéu so bo hién trang xay dung
cac tuyén duong giao thong két hop cac hé
théng dé song va cac hu hong su co tuyen
duong trong d6 lan, nat 14 cac sy c¢d chiém
ty trong 16n nhit. Nghién ciru di xay dung
bai toan tinh lan ¢ két trén tuyén dudng ven
co de, kiém tra 6n dinh truot mai nén dap va
lan troi nén duong, danh gia an toan cong
trinh phu tro dé c6 cac két luan an toan tuyen
duong va dé xuat giai phap xu 1y nén. Ung
dung mod hinh tinh todn va cac sb licu thu
thap dugc tir tuyén duong ven dé ta Song
Cam, nghién ctru da kiém tra 6n dinh tuong
chan dét tiép giap duong, tim d cao phong
lan, tinh mac lan c6 két va klem tra on dinh
nén duong tai 11 mat cat dai dién cho
6.63km duong dé. Trén co s¢ cac nhan xét
vé muc lan, mic an toan cia tuyén duong,
nghién ctru dé xuét giai phap dung bic tham
dung két hop rai vai dia k§ thuat gia cuong
dé dam bdo an toan trén toan tuyén. Noi
dung bai bdo la tai liéu tham khao cho cong
tac thiét ké, thi cong, nang cap sira chita va
quan 1y van hanh an toan céc tuyén dudng
ven dé song ¢ Viét Nam.

[1] Phung Vinh An va nnk, Nghién ctru dé xuat két cdu mit cit giao thong dudng bod hop 1y trén
dé song doan qua khu vuc do thi, Tap chi khoa hoc va cong nghé thuy 1o1 s6 70 - 2022.

[2] Web bao Lao Pong, Hai tuyén dé xung yéu & Ha Noi lan, nirt ngdy cang mé rong, 1a su ¢b

nghiém trong. Cuong Ngo, nam 2025.

[3] TCVN 9355 (2013), Gia c¢6 nén dat yéu bang bac tham - Thiét ké, Thi cong va Nghiém thu
[4] Nguyén Quang Chiéu (2010), Thiét ké va thi cong nén dip trén dat yéu, NXB Xay dung

[5] Nguyén Uyén (2013), Xir Iy nén dat yéu trong xay dung, NXB Xay dung.
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